Introduction
============

Colorectal adenocarcinoma is the most common colorectal malignancy. Small cell neuroendocrine carcinomas (SCNC) are rare entities accounting from 0.1--3.9% of colorectal cancers.[@B1],[@B2] The estimated prevalence of synchronous primary adenocarcinoma of the colon is 2--11%.[@B3] SCNC is frequently associated with adjacent colorectal adenomas, but it is rarely associated with colorectal adenocarcinoma.[@B4],[@B5] Histologically, SCNC is largely heterogenous, ranging from glandular to squamous in differentiation supporting derivation from a pluripotent stem.[@B6],[@B7] We describe a rare case of a synchronous SCNC and adenocarcinoma of the colon and review the current literature discussing a possible pathogenetic link between these two entities.

Case Report
===========

A 63-year-old African American male with a history of HIV and chronic HCV presented to the emergency room with malaise, abdominal pain, hematochezia, constipation, and a 50-pound weight loss over the prior 5 months. The abdominal pain was diffuse, located primarily in the right lower quadrant, constant, burning, non-radiating, and not associated with meals. His pain was rated a 5--6 on a pain scale to 10. Blood in the stool was first noted intermittently several months ago and was now noticed with every stool. The patient noted a change in bowel habits from daily stools to 1 stool every 3--4 days. He reported a 30 pack-year smoking history. He denied any history of gastrointestinal malignancies or previous surveillance colonoscopy. Physical exam revealed right lower quadrant pain and mild hepatomegaly. Laboratory tests demonstrated a white blood cell count of 8.4 K/mm^3^, hemoglobin 14.8 K/mm^3^, hematocrit 42.9%, platelets 475K/mm^3^, and a carcinoembryonic antigen of 10.9 ng/mL. His CD4 count was 471 cells/mm^3^ with a viral load less than 47 copies/mL. His basic metabolic profile was within normal limits and liver-related tests were significant for an alkaline phosphatase level of 518 mg/dL.

A contrast CT scan of the abdomen/pelvis revealed two masses: one in the ascending colon and the other in the cecum, with diffuse abdominal lymphadenopathy and several hepatic areas of low attenuation ([Figure 1](#F1){ref-type="fig"} and [Figure 2](#F2){ref-type="fig"}). A colonoscopy revealed masses in the cecum and ascending colon. Biopsies revealed a well-differentiated adenocarcinoma of the ascending colon ([Figure 3](#F3){ref-type="fig"}), and an SCNC of the cecum ([Figure 4](#F4){ref-type="fig"}). Due to progressive obstructive symptoms and uncontrolled bleeding, the patient underwent right hemicolectomy ([Figure 5](#F5){ref-type="fig"}) with lymph node dissection revealing 18 of 28 positive nodes for adenocarcinoma. Biopsy of the hepatic lesion was compatible with metastatic SCNC. The patient was diagnosed with synchronous stage IIIB adenocarcinoma and stage IV SCNC of the colon.

![Axial and oblique coronal reformatted CT images of the abdomen and pelvis with oral and intravenous contrast demonstrate a 4.0 × 3.1 × .7-cm mass at the hepatic flexure of the colon, as well as an annular 6.3 × 6.2 × 6.3-cm mass slightly more proximally involving the cecum.](crj-01-096-g001){#F1}

![An axial CT image at the level of the liver with oral and intravenous contrast demonstrates a new 2.2-cm hypodense, solid lesion within the periphery of the right lobe of the liver.](crj-01-096-g002){#F2}

![H&E stain (20×) of anaplastic glands invading submucosa consistent with well-differentiated adenocarcinoma.](crj-01-096-g003){#F3}

![(A) H&E stain (100×) of colonic mucosa infiltrated by small cells. (B) H&E staom (100×) of small round cells with abundant nucleus and scanty cytoplasm. (C) Immunohistochemical stain positive for neuron specific enolase (40×). (D) Immunohistochemical stain positive for synaptophysin (40×).](crj-01-096-g004){#F4}

![Large mass: 8 × 6 × 5 cm; 7 cm to S mass, 10 cm to ileal margin. Small mass: 4 × 3 × 1 cm; 7 cm to D margin.](crj-01-096-g005){#F5}

Discussion
==========

Neuroendocrine tumors of the colon and rectum are divided into either carcinoid tumors with low-grade atypia and malignancy or neuroendocrine cell carcinomas with high-grade atypia and malignancy.[@B8] Histologically, neuroendocrine tumors are classified based on tumor differentiation (well vs. poorly differentiated) and tumor grade (grade 1--3). Differentiation, tumor grade, Ki-67 proliferation index and mitotic counts are used to assess aggressiveness and prognosis.[@B9] High-grade neuroendocrine carcinomas include both SCNC and large cell neuroendocrine carcinoma.

SCNC of the gastrointestinal tract were first described by Mckeown in 1952, when he published two cases of esophageal tumors morphologically indistinguishable from SCNC found in the lung.[@B10] Colonic SCNCs were later introduced into the medical community by Gould in 1978.[@B11] The most common site of metastasis is the liver, followed by the lymph nodes, bones, and bone marrow. In one study, the highest incidence of colonic neuroendocrine tumors occurred in the cecum (48%), followed by the ascending (16%), sigmoid (13%), descending (11%), and then transverse colon (6%).[@B12]

Synchronous carcinomas have been recognized for over a century, first described in the 1880s by Billroth,[@B13] Czerny,[@B14] and Fenger.[@B15] The estimated prevalence of synchronous primary adenocarcinoma of the colon is 2--11%.[@B2] Cunliffe et al[@B16] theorized that the entire colorectal mucosa is unstable and at risk for malignant change in those found to have synchronous and metachronous colorectal carcinomas. One study showed colorectal adenomas in 35% of patients with synchronous colorectal adenocarcinomas compared with only a 15% occurrence rate in those with isolated colorectal adenocarcinoma.[@B15] Colorectal neuroendocrine tumors are frequently associated with secondary primary tumors, with an annual incidence reported of 3--15%.[@B17],[@B18]

The typical clinical presentation is similar to other colonic masses and includes hematochezia, abdominal pain, altered bowel habits, and signs of bowel obstruction. SCNC may, rarely, secrete hormones such as vasoactive intestinal peptide, antidiurectic hormone, calcitonin, serotonin, parathyroid hormone related protein, or adrenocorticotropic hormone.[@B11] Morphologically, SCNC is undistinguishable from small cell carcinoma of the lung; occasionally, immunohistochemical staining for thyroid transcription factor-1 (TTF-1) can help distinguish the two. These malignant cells typically contain minimal cytoplasm, fusiform cell shape, granular nuclear chromatin, and small or absent nucleoli. Positive neuroendocrine markers for this tumor include neuron-specific enolase, chromogranin, synaptopysin, and CD56 (neural cell adhesion molecule). Despite these markers, the diagnosis of SCNC remains morphological rather than immunohistochemical due to the rarity of the disease.[@B2] One case series reports LMWK, CK 19 and pancytokeratin, TTF-1 negative stain may be helpful to differentiate SCNC from pulmonary small cell carcinomas, and additional stains CDX2, mCEA, CD56, synaptophysin, NSE, and chromogranin to differentiate high-grade neuroendocrine from non-endocrine poorly differentiated adenocarcinoma.[@B19]

Treatment for gastrointestinal SCNC is derived from case reports and small retrospective series with no existing expert panel guidelines. The histopathological similarity between SCNC of the colon and lung has led many clinicians to treat SCNC of the colon identically to that of the lung. Treatment is usually surgical for localized disease, whereas metastatic and non-resectable disease is treated with radiation therapy and a backbone of cisplatin, etoposide, cyclophosphamide, and doxorubicin.[@B11] Gastrointestinal SCNC is highly aggressive and, without appropriate treatment, survival is usually measured in weeks.[@B13]

The histogenesis of gastrointestinal SCNC is largely debated, with a number of theories linking neuroendocrine carcinoma and adenocarcinomas. Contrary to the initial hypothesis by Pearse et al that neuroendocrine carcinoma origin is derived from the amine precursor uptake and decarboxylation cell from neural crest cells,[@B20] several reports link SCNC with adenomatous colorectal adenomas, suggesting a common stem cell origin similar to that seen in colorectal adenocarcinoma.[@B4],[@B5],[@B21],[@B22] The morphological differentiation of SCNC from squamous to glandular suggests a divergent differentiation from pluriopotent stem cells derived from the endoderm.[@B5],[@B6] Recent studies indicate that colonic endocrine cells originate from an endodermal stem cell capable of multidirectional differentiation.[@B4] Reports of admixed endocrine cells residing in colonic adenocarcinomas, as well as reports of amphicrine tumors with both exocrine and endocrine characteristics in the same cell support this theory.[@B4]

Vortmeyer et al theorized that a progenitor stem cell could differentiate into two or more diverse cell lines and could account for the development of synchronous, yet histologically different, tumors along the gastrointestinal tract.[@B23] He demonstrated through genetic analysis that poorly differentiated neuroendocrine carcinoma and associated adenocarcinoma appears to be derived from the same cell origin. Although neuroendocrine tumors are easily distinguishable from adenocarcinomas histologically, it is not uncommon to find adenocarcinomas lesions with sections of neuroendocrine differentiation.[@B17] Kato et al reported a CK20 positive (a common marker found in colorectal adenocarcinoma) large cell neuroendocrine tumor that occurred synchronously to a colorectal adenocarcinoma.[@B24] Several cancer predisposing syndromes---such as Li-Fraumeni---promote the development of multiple, histologically different malignancies. These findings support the theory that different types of gastrointestinal neoplasm might originate from a common stem cell clone and/or may share a similar genetic mutation(s) during early oncogenesis.

In conclusion, we believe our case may support a common link between the pathogenesis of these two distinct entities and possible future research in this area.
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